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Chamber operably adjacent the 
ide gaseous reactants into the 


CLAIMS 

A capacitive plasma enhanced chemical vapor deposition 
reactor cbmprising: 

a processing chamber; 

a suscept^lectrode within the chamber configured to support at 
least one semicond\ctor workpiece 

a shower head electraf6e within 
susceptor electrode an^A^nfigured to pro 
chamber; 

a singlt power giperator/foneralively coupled with the 

susceptor electrod^ and the shoi^.r/heid .lectrod^^j^MSiTfigured to 
provide RF powet thereto effeUeVoWRTTplasma processing 
environment withi^ the chamb/ and \^desired bias relative to the 
semiconductor work^ 

an RF power splitter operatively inJ^posed the RF power 
generator and both the susceptor electrode Xd the shower head 
electrode, the RF power splitter configured to provW power from the 
RF power generator to both the susceptor and the slWer head at a 
selected power ratio between the susceptor electrode a\the shower 
head electrode. 
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The plasma enhanced chemical vapor deposition reactor of 

claim 1, v^erein the susceptor electrode and the shower head electrode 
have respective surface areas which are different from one another, and 
the selected p^wer ratio is proportional to a surface area ratio 
therebetween. 

3. The plasmaVenhanced Chemical vapor deposition reactor of 
claim 1. wherein th/ sele^sted power Va^io is other than a 1:1 ratio. 

4. Th/ plasma enhartced /chemical vapor deposition reactor of 
claim 1, whe/ein the RF poWferl/ splitter comprises a center tapped 
transformer iaving at least tw6\output terminals, individual output 
terminals beiig connected to a/resp^^jve ^ne of th ejusceptor electrode 
and the shoJer head electrc/de. 

5. The plasma enhanced chemical N^apor deposition reactor of 

claim 1, wherein: 

the RF power splitter comprises a centerXtapped transformer; 

the susceptor electrode and the shower \ead electrode have 
respective surface areas which are different from on^another; and 

the selected power ratio is proportional to a su\^ace area ratio 
therebetween. 
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^. The Plasma enhanced chemica, vapor dep„si,i„„ reacor „f 
cia,n, lWre,n ,he suscep.or elec.rode and .he shower head e.ec.rode 
have respW surface areas which are subs.an,ia„y e,„iva,en,. 

7. Th\ plasma enhanced chemical vapor deposition reactor of 
Claim 1, wherei„\he se^ST^SWr ratio is adjustable. 


8- The pj/sm\ enhanced ch;Mnical vapor deposition reactor of 

power splWer comprises a transformer havino 
a Plurality of variably gr^ndableLndings fo, chanci, 


Claim 1, wherein /he R] 


power ratio. 


iging the selected 


9- The Wma ej^cedVhemtalr;^^ 
Claim ., Wherein thV^p.or e.ectU and the shower head eiectrode 
have respective surface areas which arX^ubstantiaiiy e,uiva,ent, and the 
selected power ratio is adjustable. 


10. The plasma enhanced chemical vap^deposition reactor of 
claim ,. Wherein the susceptor elec.rode and the sXwer head electrode 
have respective surface areas which are substantially iivalent, and .he 
RF power splitter comprises a .ransformer having a plu\i.y of variably 
Sroundable windings for adjusting the selected power rati) 
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l\. A plasma e 


nhanced chemical vapor deposition reactor 


comprising 

a cha\er defining a processing volume; 
a first el\rode operably associated with the chamber; 
a second elXode operably associated with the chamber; 
a single RF poi^ generaiori^d 

a transformer haviXj/^P"^ X^"' ''''' 
side being connected to power lejator for receiving power 

generated thereby, and /e out^u side haViig 
terminals, one output /terminal beW co 
and the other output /terminal being V 


no more than two output 
'ected to the first electrode, 
ected to the second electrode, 


electrodes in accorda 


,h= output side prJviding power to/>Lh of the first and second 


ice with a sejifcted pdwr ratio. 


12. The plasma enhanced chemical vaporVposition reactor ot 
claim 11. wherein at least one of the electrodes is Vosed inside the 
Chamber and U configured for supporting a semicondu^^worlcpiece. 

13, The plasma enhanced chemical vapor deposition r^tor of 
claim 11. wherein one of the electrodes is disposed ou.side\he 


chamber. 
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,4. The plasma enhanced chemical vapor deposition reactor of 
cla.m \ wherein both the first and second electrodes are disposed 

\ u .K. fir.t electrode being configured for supporting 
inside theXchamber. the first eiecirouc 

a semiconduVor workpiece. 

15 TheVf^f^^n^^ ^^P^"^ '''''''' 

Claim 11, wherei/L first and \ond electrodes comprise respective 
surface areas w/ich \ different f4m one another. 

,e. Tie plasma en^nc^ chemical vapor deposition reactor of 

claim 11, whdrein: 

boch thl first V*" '''''''' 

semiconductor workpiece; and 

.He firs, and second electrodes \mprise respective surface areas 

which are different from one another. 

n The plastna enhanced chemical vV deposition reactor of 
ciai. a. therein the transformer output side cVrises a plurality of 
variably srou.dab.e windings for varying the seleceXpower rat.o. 
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,8. A parallel plate plasma enhanced chemical vapor deposition 

reactor comprising: 

a pr^essing chamber; 

a susc\r electrode in the chamber and configured to support 
at least one senlnduc_t2^wor.piece. the susceptor electrode cotnprising 

a first surface area; 

a shower he/d Strode in\he chamber and configured to provide 

reactants into 2 c^X- ""^"^'"^ " 


second surface irea which les 
a single FF power sourc 


than the first surface area; and 
fperatively coupled to both the shower 
head electrode ^d the suscepielectrode and configured to provide 
power to \each elec.ro/e ^^^S .0 a predefined relative 
magnitude effeck^evelop a\dJsire^^«-'« « " 
semiconductor worKpiece supported by susceptor^ctrode and .0 
develop a plasma processing environment wi^in the processing chamber. 

1, The parallel plate plasma enha\d chemical vapor 
aeposUion reactor of Cain. 18. therein the \edefined relative 
magnitude is directly proportional to the inverse ratio ^he 4th power 

Of the areas of the electrodes. 
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20. A parallel pla.e plasma enhanced chemical vapor deposition 
reactor comprising: 

a processing chamber; 

a suV.or electrode within the chamber configured to support at 
least one se^Hconducor wojipi^ce, the susceptor electrode havino a 
susceptor surface\area; 

a shower heajXelectrode within th\ chamber operably adjacent the 
susceptor electrod/anXconflgured ,\ provide gaseous reactants into the 


Chamber, the shoAver head\electrod 
which is smaller/ than the su^cept/r 


having a shower head surface area 
electrode surface area; 


a single kp power ge^at cooperatively associated with the 
processing chambW and con^ureXto p^JwdT 

a center tap>fed-ti^sformer hJymg an input side and^no more 
than two output terminals, the input sideVing operably connected with 
and capable of receiving RF power from th^F^F power generator, and 
individual respective output terminals being con\cted with the susceptor 
electrode and the shower head electrode and confiWred to provide RF 
power to each electrode at a selected power ratio wh^ is proportional 
to a ratio of the areas of the electrodes. 
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A plasma enhanced chemical vapor •• 
comprikg: deposition reactor 

a Processing chamber; 

a fir)u,earode inside chamber and configured ,o 
a worfcpieceA ^upponing 

.0 provide .Kp_. 

7 V W^al connections with any of the 

-actor's ele/rodes, the \put sid//b in. 

receiving / V // V ^^^^^'^^ -"h and 

'^ecemng pAwer from the Vf j/wer .en. 

h.- / \ J generator, the output terminals 

being conf/gured to provide Viower to k 

X V ''"^^°de at a selected 

power rat o which is effect/e\r\> k u 

••elative to a worlcpiece./nd (bWablish h 

processing i • / ^'^'^'^ ""aintain a plasma 

P-essmg Uronme^^ PrY:^^^^ 

the ^3ide ^rther comVising aVlity of windings 
'ndmdual windings of which can be selecL. 

np selectWiy grounded for varying the 

power provided to the respective elecrri . 

'"n" ^'^^ -^"-^^ power 

22- The plasma enhanced chemical v.n \ 
claim ^ \eposition reactor of 

Claim 21, wherein the reactor is ,n \ 
, . '"'"^''^^ coi\ reactor and the 

electrode is disposed outside the chamber. ^ 
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2^ The plasma enhanced chemical vapor deposition reactor of 
claim 21. wherein the reactor is a parallel plate reactor and the second 
electrode is di^osed inside the chamber. 


24. A semic^ductor processing method of plasma enhanced 
chemical vapor deposi^^g material over a semiconductor workpiece 
within a processing chamOer comprising: 

providing a first el^effode for^pporting a workpiece; 
providing a second electrode opera^ associated with the chamber, 
the first and seco/ electrodes c\nst^Jing the only processing chamber 
electrodes relati/e to which a desijfe4 bias is to be developed and a 
plasma process/ng environment is Nbe created; 

applying! RF power to bolfh tL \irst and second electrodes from 
a single RF ^ower genera/, the ap^V^rre^v^-^-d^^ a selected 
power ratio bet^en th^st and second e^ctrodes which is other than 
a 1:1 ratio; and 

providing at least one reactive gas withii!\^the processing chamber 
effective to chemical vapor deposit a layer ofXmaterial on a wafer 
supported by the first electrode within the proces^g chamber. 


25. The semiconductor processing method of cWm 24, wherein 
the second electrode is provided inside the chamber. 
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the seco 



The semiconductor processing method of claim 24. wherein 
electrode is provided outside the chamber. 


27. tV semiconductor processing method of claim 24, wherein: 

the second electrode is provided inside the chamber; 

the first electrode comprises a susceptor electrode having a 

defined surface area; 

the second electro\e co;H^5^^S^^>^wer head electrode having a 

defined surface area, JCower head ^c.o^^ being conHgured to 
provide reactants int/ the chamber; and 

the respectiv/ surface areas of 
different from oif another. 


L first and second electrodes are 


28. The semiconductoyprocesX^method of claim 24. wherein 

the applying steV comprise/: 

forming an V^^iv. connection between the firs. elec^iSde. the 

second electrode, and an RF power splitter; 

forming an operative connection between\he RF power splitter 
and the single RF power generator; 

splitting RF power supplied by the RF power generator into first 

and second power components; 

applying the first power component to the first eWtrode; and 
applying the second power component to the secon^lectrode. 
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The semiconductor processing method of claim 24. wherein 

the applymSL step comprises: 

formingVoperative connection between the first electrode, the 
second e.ectrode?\;p»<;jS^;^"8 an input side and an output 
side, the first and sec/^lectrodes^ be\s operatively coupled with the 
transformer output 


Un between the transformer input 


jnerator into first 


forming an 

side and the singlb RF pow^ 

splitting RF Vowery^pplied 

and second power components; 

applying the ftrst power component to theVst electrode; and 
applying the second power component to the W electrode. 
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i^. The semiconductor processing method of claim 24, wherein 
the applymg step comprises: 

forming an operative connection between the first electrode, the 
second electrodes, and a transformer having an input side and an output 
side, the first and N^con^^^^ctrodesN^eing operative ly coupled with the 
transformer output sk 

forming an /operatic connect*pn between the transformer input 
side and the single RF powe^^ generator; 

splitting RF power supplied^ by the RF power generator into first 


and second po 
applying 


^er components^ 
he first power coiAi)on^t to the first electrode; 


applying t&e^..-s^<r^nd power comp^onfent to the second electrode; 


and 


wherein the transformer output side comprises a plurality of 
variably groundable coils for enabling the respectrve magnitudes of the 
first and second power components to be varied. 
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. se»ico„a.c.o, processes -.o. of p.as^a enhance. 
\ ■ over a semiconductor workpiece 

chcmic\ vapor deposuing materral 
wUhin aVocessing chamber comprising: 

X. a - eucrroae in., r. c.am.r .r .pporrmg a 

workpiece; . 

providing V"^r^" 

•H- a <Lst«^;:«r having " 
^ V a P.ura,3„. coiis, one or.hecoi. 

the output side cofojj^smg V ^ 

"LrrAconnec/i .rween rhe — er inp. 
rorn,.„g 4 cperau \c -J ^^^^^ ^^^^^ 

^"^7 rrhALrinp.sideandcompr.ng.he 

'° 1 h associated v,i.h rhe processing 

only RF pow I source whrch ^^tably 

. Vn opep/cohheciVi:«n rhe transformer output 
forming Xn opej^ivt; x \ 

. „d rhe r^second eiectrcdeX^-^'"'- "-^'-"^ 

.etween .he rrans.rme Xn. ^ 
only connection between m \ 

of the transformer ourp„\c coiis other than rhe 
grounding one of the \ 

. .e nrs. and second po»er \mpon=n.s whrch are 

• frnm one another, tne m^^y 
different in magn.tude from \^ 

being applied to the second electrode-, and 
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>roviding at least one reactive gas within the processing chamber 
effective tbv chemical vapor deposit a layer of material on a wafer 
supported by tliK(irst electrode within the processing chamber. 


32. The semicondim^ processing method of claim 31, wherein 
the first power compone/ is gr^r/tlhan^the second power component. 


the transformer is cap 


33. The semiconductor pnafcessin 


)f claim 31, wherein 


\h\e oj/having others oKthe plurality of output 
side coils selectively grounded for varying the relati\magnitudes of the 
first and second power components. 
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34. A semiconductor processing method of chemical vapor 
ciepositing\material over a semiconductor workpiece within a processing 
chamber comprising: 

splitting Vf power produced by a single RF power source into 
first and secondVF powercomponents of different magnitudes, the 
single RF power soiWceyr^prising li^nly RF power source which is 
associated with the pressing chamber; 

powering on^/ tw\ processing Aatyr electrodes with the 
respective differen^ magnitu^^ first an/ /cond RF power components; 
and 

providing it least one rea^ ga>Nj^thii^ processing chamber 
effective to cheLcal vapop^pos\ a layer TT'II^^^I^i^T^T^^ 
supported by one of the electrodes Wkhin the processing chamber. 


35. The semiconductor processing ri^ethod of claim 34. wherein 
the powering comprises: 

powering a first electrode with the first rV power component, the 
first electrode supporting at least one semiconl^uctor workpiece for 
processing; and 

powering a second electrode with the sec\nd RF power 
component, the second electrode being powered to a gre\r\magnitude 
than the first electrode. 
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The semiconductor processing method of claim 34. wherein 
at leaskone of the processing chamber electrodes is disposed on the 
exterior W the processing chamber. 

37. a\ semiconductor processing method of effecting plasma 
enhanced chemi^ vapor deposition comprising applying RF power to 
only two electrod\. comprising part of a plasma enhanced chemical 
vapor deposition rW single RF power generator during 

deposition, the s4.e\RF power\enerator comprising the only RF 
power generat/ which \ associa^ Whli the reactor. 


38. /The semiconducJU/processing method of claim 37. wherein 
the electrJdes are disposed iSLiorly of the reactor and have respective 
surface aieas which are /fLen\ from one another. 

39. Xqi^^iconductor pro^W of claim 37, wherein 
at least one of the electrodes is dispWd i^;;^!^ of the reactor. 

40. The semiconductor processing ^thod of claim 37. wherein 
the reactor is an inductive coil reactor. 


41. The semiconductor processing method of claim 37. wherein 
the RF power is applied to the electrodes accLng to a selected 
power ratio other than 1:1. 
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